The use of glandular-derived stem cells to improve vascularization in scaffold-mediated dermal regeneration.
Clinical success in tissue regeneration requires improvements in vascularization capacity of scaffolds. Several efforts have been made in this field including cellular and acellular technologies. In this work we combined the use of stem cells derived from pancreas or submandibular glands expressing green fluorescent protein (GFP(+)) with a commercially available scaffold for dermal regeneration. Cells were isolated, characterized and seeded in a scaffold for dermal regeneration. Scaffolds containing cells were used to induce dermal regeneration in a full skin defect model. After 3 weeks of in vivo regeneration, tissues were harvested and vascularization was analyzed. Results showed that gland-derived stem cells displayed stem cell features and presented multipotential differentiation capacity because they were able to differentiate in cell types representing the 3 different germ layers. After seeding, cells were homogeneously distributed and formed focal adhesions with the scaffold. Metabolic assays showed that cells can be cultured for at least 3 weeks in the scaffold. In vivo, the presence of pancreatic or submandibular stem cells significantly enhanced the vascularization compared to empty scaffolds. Presence of gland-derived stem cells in the regenerating tissue was confirmed by the detection of GFP expression in the wound area. In order to explore the possible mechanisms behind the improvement in vascular regeneration, in vitro experiments were performed, showing that gland-derived stem cells could contribute by angiogenic and vasculogenic mechanisms to this process. Our results suggest that the combined use of stem cells derived from glands and scaffold for dermal regeneration could be a rational alternative to improve vascularization in scaffold-mediated dermal regeneration.